Alterations in the myocardial beta-adrenoceptor system of streptozotocin-diabetic rats.
Previous investigations in our laboratory revealed subsensitivity of right ventricular tissue, isolated from one month STZ-diabetic rats, to the inotropic effects of isoproterenol. The present study was concerned with the characterization of this subsensitivity phenomenon. Observations of supersensitivity to methoxamine accompanied by decreased responsiveness to glucagon without a change in responsiveness to forskolin suggested a specific effect of diabetes on pathways involving receptor-mediated activation of adenylate cyclase. Radioligand binding analysis further revealed a specific decrease in the population of the high affinity state of the beta-adrenoceptor. Since the high affinity receptor state is a necessary intermediate for adenylate cyclase activation and enhanced myocardial contractility, it is proposed that the specific decrease in the high affinity population of the beta-adrenoceptor contributes to myocardial subsensitivity to isoproterenol observed in the diabetic animals. It is further proposed that the decrease in receptor population is related to increases in circulating epinephrine levels which were evident in the diabetic animals.